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Request for Continued Examination 



1 . A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action 

has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 10/30/2007 
has been entered. An action on the RCE follows: 

2. In view of applicant's amendments to the claims, the rejection of claims 2-1 1 and 13-24 
under 35 USC 112, first paragraph, stands withdrawn. 

Claim Objections 

3. Claim 1 1 is objected to because of the following informalities: claim 11, line 14, the 
word "circuit" after "from the D/A" should be deleted. Appropriate correction is required. 

Claim Rejections - 35 USC § 112 

4. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

5. Claim 10 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as 
the invention. 

6. Claim 10 recites the limitation "the second subframe period" in the last 8 lines of claim 
10. There is insufficient antecedent basis for this limitation in the claim. 

Claim Rejections - 35 USC § 103 
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7. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

8. Claims 2-5, 10, 11, 13 and 14 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Yamaguchi et al (US 6,333,515) hereinafter Yamaguchi in view of applicant admitted prior 
art hereinafter AAPA. 

9. As to claim 2, Yamaguchi teaches a method of driving a liquid crystal display device 
comprising: 

supplying picture signals from a digital video data dividing circuit to a D/A 
converter circuit (the alternative embodiment of fig. IB shows 8-bit digital video data 
supplying to a D/A inherits in the data driver 8); 

supplying a first voltage for a first gradation from the D/A converter circuit to a 
pixel by first scanning signals of a gate driver in a first subframe period (the alternative 
embodiment of figs 34 and 35 show supplying a voltage 2.1V for a grayscale level 1 in a first 
field VF1 of the positive frame. The alternative embodiment of Fig. IB, shows a scan driver 7); 

supplying signals a voltage for a 0th gradation from the D/A converter circuit to the 
pixel by second scanning signals of the gate driver in a second subframe period (the 
alternative embodiment of fig. 34 shows supplying a voltage 2V for a grayscale level 0 in a 
second field VF2 of the positive frame, col. 12, lines 32-58); 

supplying a second voltage for a second gradation from the D/A converter circuit to 
a pixel by third scanning signals of a gate driver in a third subframe period (the alternative 
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embodiment of figs. 34 and 35 show supplying a voltage -2.2V for a grayscale level 2 in a third 
field of the negative frame, col. 12, lines 32-58); 

supplying a third voltage for a third gradation from the D/A converter circuit to a 
pixel by fourth scanning signals of a gate driver in a fourth subframe period (the alternative 
embodiment of figs. 34 and 35 show supplying a voltage -2.3V for a grayscale level 3 in a 
fourth field of the negative frame, col 12, lines 32-58); 

displaying first frame by displaying a first subframe and a second subframe (the 
alternative embodiment of fig. 7B shows the hatching area of the display for the first field and 
the second field, col. 12, lines 32-58); 

displaying second frame by displaying a third subframe and a fourth subframe (the 
alternative embodiment of fig. 7B shows the hatching area as shown of the display for the third 
field and the fourth field, col. 12, lines 32-58), 

wherein first frame period has the first subframe period and the second subframe period 
(the positive frame has the first field and the second field, fig. 35); 

wherein second frame period has the third subframe period and the fourth subframe 
period (the negative frame has the third field and the fourth field, fig. 35); 

wherein the first subframe period and the second subframe period are adjacent to each 
other (the first field and the second field are adjacent, fig. 35); 

wherein the third subframe period and the fourth subframe period are adjacent to each 
other (the third field and the fourth field are adjacent, fig. 35); 
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wherein the first frame is displayed gradation acknowledged by operator's eyes; the 
gradation is correspond to half of the first voltage (the viewer's eyes percept the hatching area is 
displayed the effective voltage 3 volts by taking an average of 2 volts and 4 volts, fig. 7B) 

wherein the second frame is displayed combined gradation acknowledged by operator's 
eye (the negative frame is displayed the effective voltage 3 volts by combining with 2 volt and 4 
volts, fig. 7B), 

wherein the combined gradation is correspond to the second voltage and the third voltage 
(the combination grayscale level of the corresponding 2 volts and 4 volts, fig. 7B). 

Yamaguchi fails to teach a source driver having a D/A converter circuit. AAPA 
conventionally discloses a digital driver including a D/A converter circuit, page 2, lines 19-26. 

AAPA discloses to improve the high-speed driving of the driver in the LCD device (page 
2, lines 7-13 of AAPA). Thus, it would have been obvious to a person of ordinary skill in the art 
to apply AAPA to Yamaguchi to achieve the predictable result. Using the known technique of 
AAPA would have been obvious to one of ordinary skill. 

10. As to claim 3, Yamaguchi teaches a method of driving a liquid crystal display device 
comprising: 

supplying picture signals from a digital video data dividing circuit to a D/A 
converter circuit (the alternative embodiment of fig. IB shows 8-bit digital video data 
supplying to a D/A inherits in the data driver 8); 

supplying voltages of picture signals from the D/A converter circuit to a pixel by 
scanning signals of a gate driver in each of plural subframe periods (the alternative 
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embodiment of figs 34 and 35 show supplying voltages in each of plural fields. The alternative 
embodiment of Fig. IB, shows a scan driver 7); 

displaying one frame by displaying plural subframes (the alternative embodiment of 
fig. 7B shows the hatching area as shown of the display a positive frame by the plural fields), 

wherein one frame period has the plural subframe periods (the positive frame has the 
plural field periods, fig. 7B); 

wherein the plural subframe periods are adjacent to each other (the plural fields are 
adjacent to each other, fig. 7B); 

wherein a first voltage for a first gradation is supplied to a pixel in a first subframe 
period (the alternative embodiment of figs 34 and 35 show a voltage 2.1V for a grayscale level 1 
is supplied in a first field VF1 of the positive frame, col. 12, lines 32-58); 

wherein 0th gradation voltage is supplied to a pixel in a second subframe period (the 
alternative embodiment of figs 34 and 35 show 0 th grayscale voltage level is supplied in a second 
field VF1 of the positive frame, col. 12, lines 32-58); 

wherein a second voltage for a second gradation is supplied to a pixel in a third 
subframe period (the alternative embodiment of figs. 34 and 35 show a voltage -2.2V for a 
grayscale level 2 is supplied in a third field period of the negative frame, col. 12, lines 32-58); 

wherein a third voltage for a second gradation is supplied to a pixel in a fourth 
subframe period (the alternative embodiment of figs. 34 and 35 show a voltage -2.3V for a 
grayscale level 3 is supplied in a fourth field period of the negative frame, col. 12, lines 32-58); 

wherein the second voltage and the third voltage are different from each other throughout 
displaying the one frame (the second voltage -2.2V and the third voltage -2.3V are different). 
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Yamaguchi fails to teach a source driver having a D/A converter circuit. AAPA 
conventionally discloses a digital driver including a D/A converter circuit, page 2 5 lines 19-26. 

AAPA discloses to improve the high-speed driving of the driver in the LCD device (page 
2, lines 7-13 of AAPA). Thus, it would have been obvious to a person of ordinary skill in the art 
to apply AAPA to Yamaguchi to achieve the predictable result. Using the known technique of 
AAPA would have been obvious to one of ordinary skill. 

11. As to claim 10, Yamaguchi teaches a liquid crystal display device comprising: 
plural pixels (a plurality of pixel "P", see Fig. 2, col. 6, lines 7-11); 
a gate driving circuit (a scan driver 7, Fig. 2); 

a D/A converter circuit for supplying picture signals to the pixels by scanning signals of 
the gate driving circuit (a D/A inherits in the data driver 8, fig. IB); 

a digital video data dividing circuit for supplying picture signals to the D/A converter 
circuit (fig. IB shows video data 16 bit is dividing 8 bit for each of upper data driver 8 and lower 
data driver 8); 

a liquid crystal whose transmittivity is changed dependently on the voltage of the picture 
signals supplied to the pixels (see col. 5, lines 58-61); 

means for supplying voltage of picture signals from a D/A converter circuit to a pixel by 
scanning signals of a gate driver in each of plural subframe periods (see Figs. 7A-7D, col. 8, 
lines 15-27); 

means for displaying one frame by displaying plural subframes (an average of 2V and 4V 
is (3V) is an image being displayed in one frame, see Figs. 6 and 7B, col. 8, lines 11-15, and col. 
8, lines 19-24); 
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wherein one frame period has the plural subframe periods (the image of one frame 
(16.8ms) is divided into the first field (8.4ms) and second field (8.4ms) as shown in Fig. 6, col. 8, 
lines 13-15); 

wherein the plural subframe periods are adjacent to each other (the first field and the 
second field are consecutive, see Fig. 7); 

wherein the supplied voltages in adjacent subframe periods are different from each other 
throughout displaying the one frame (different voltage levels are applied to the first and second 
fields, respectively, and differences in mean effective voltage occurring in individual frames. 
The image data of one display panel can be displayed in a haft time of one frame, see col. 8, lines 
28-33, and col. 7, lines 43-45); and 

wherein a first voltage for a first gradation is supplied to a pixel in a first subframe 
period (the alternative embodiment of figs 34 and 35 show supplying a voltage 2.1V for a 
grayscale level 1 is supplied in a first field VF1 of the positive frame); 

wherein 0th gradation voltage is supplied to a pixel in a second subframe period (the 
alternative embodiment of figs 34 and 35 show 0 th grayscale voltage level is supplied in a second 
field VF1 of the positive frame); 

wherein a second voltage for a second gradation is supplied to a pixel in a third 
subframe period (the alternative embodiment of figs. 34 and 35 show a voltage -2.2V for a 
grayscale level 2 is supplied in a third field period of the negative frame); 

wherein a third voltage for a second gradation is supplied to a pixel in a fourth 
subframe period (the alternative embodiment of figs. 34 and 35 show a voltage -2.3V for a 
grayscale level 3 is supplied in a fourth field period of the negative frame). 
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wherein the second voltage and the third voltage are different from each other throughout 
displaying the one frame (the second voltage -2.2V and the third voltage -2.3V are different). 

Yamaguchi fails to teach a source driver having a D/A converter circuit. AAPA 
conventionally discloses a digital driver including a D/A converter circuit, page 2, lines 19-26. 

AAPA discloses to improve the high-speed driving of the driver in the LCD device (page 
2, lines 7-13 of AAPA). Thus, it would have been obvious to a person of ordinary skill in the art 
to apply AAPA to Yamaguchi to achieve the predictable result. Using the known technique of 
AAPA would have been obvious to one of ordinary skill. 

12. As to claim 11, Yamaguchi teaches a liquid crystal display device comprising: 
plural pixels (a plurality of pixel "P", see Fig. 2, col. 6, lines 7-11); 
a gate driving circuit (a scan driver 7, Fig. 2); 

a D/A converter circuit for supplying picture signals to the pixels by scanning signals of 
the gate driving circuit (a D/A inherits in the data driver 8, fig. IB); 

a digital video data dividing circuit for supplying picture signals to the D/A converter 
circuit (fig. IB shows video data 16 bit is dividing 8 bit for each of upper data driver 8 and lower 
data driver 8); 

a liquid crystal whose transmittivity is changed dependently on the voltage of the picture 
signals supplied to the pixels (see col. 5, lines 58-61); 

means for supplying a first voltage for a first gradation from a D/A converter circuit 
to a pixel by first scanning signals of a gate driver in first subframe periods (the alternative 
embodiment of figs 34 and 35 show supplying a first voltage 2.1V for a grayscale level 1 is 
supplied in a first field VF1 of the positive frame, col. 12, lines 32-58); 
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means for supplying signals a voltage for a 0th gradation to the pixel by second 
scanning signals of the gate driver in a second subframe period (the alternative embodiment 
of fig. 34 shows supplying a voltage 2V for a grayscale level 0 in a second field VF2 of the 
positive frame, col. 12, lines 32-58); 

means for supplying a second voltage for a second gradation from the D/A converter 
circuit to a pixel by third scanning signals of a gate driver in a third subframe period (the 
alternative embodiment of figs! 34 and 35 show supplying a voltage -2.2V for a grayscale level 
2 in a third field of the negative frame, col. 12, lines 32-58); 

means for supplying a third voltage for a third gradation from the D/A converter 
circuit to a pixel by fourth scanning signals of a gate driver in a fourth subframe period 
(the alternative embodiment of figs. 34 and 35 show supplying a voltage -2.3V for a grayscale 
level 3 in a fourth field of the negative frame, col. 12, lines 32-58); 

means for displaying first frame by displaying a first subframe and a second 
subframe (the alternative embodiment of fig. 7B shows the hatching area of the display for the 
first field and the second field, col. 12, lines 32-58); 

means for displaying second frame by displaying a third subframe and a fourth 
subframe (the alternative embodiment of fig. 7B shows the hatching area as shown of the 
display for the third field and the fourth field), 

wherein first frame period has the first subframe period and the second subframe period 
(the positive frame has the first field and the second field, fig. 35); 

wherein second frame period has the third subframe period and the fourth subframe 
period (the negative frame has the third field and the fourth field, fig. 35); 
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wherein the first subframe period and the second subframe period are adjacent to each 
other (the first field and the second field are adjacent, fig. 35); 

wherein the third subframe period and the fourth subframe period are adjacent to each 
other (the third field and the fourth field are adjacent, fig. 35); 

wherein the first frame is displayed gradation acknowledged by operator's eyes; the 
gradation is correspond to half of the first voltage (the viewer's eyes percept the hatching area is 
displayed the effective voltage 3 volts by taking an average of 2 volts and 4 volts, fig. 7B) 

wherein the second frame is displayed combined gradation acknowledged by operator's 
eye (the negative frame is displayed the effective voltage 3 volts by combining with 2 volt and 4 
volts, fig. 7B), 

wherein the combined gradation is correspond to the second voltage and the third voltage 
(the combination grayscale level of the corresponding 2 volts and 4 volts, fig. 7B). 

Yamaguchi fails to teach a source driver having a D/A converter circuit. AAPA 
conventionally discloses a digital driver including a D/A converter circuit, page 2, lines 19-26. 

AAPA discloses to improve the high-speed driving of the driver in the LCD device (page 
2, lines 7-13 of AAPA). Thus, it would have been obvious to a person of ordinary skill in the art 
to apply AAPA to Yamaguchi to achieve the predictable result. Using the known technique of 
AAPA would have been obvious to one of ordinary skill. 

13. As to claims 4 and 13, fig. 4A, col. 12, lines 59-65 of Yamaguchi shows the one frame 
period is 16.8ms, which implies 1/60 second. 

14. As to claims 5 and 14, fig. 4A, col. 12, lines 59-65 of Yamaguchi shows double speed of 
the one frame period is 8.4ms, which implies 1/120 second. 
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15. Claims 6-9 and 15-18 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Yamaguchi in view of AAPA, and flirther in view of Katakura et al (US 6,057,824) hereinafter 
Katakura. 

As to claims 6-8 and 15-17, Yamaguchi and AAPA teach all of the claimed limitations of 
claims 2, 3, 10 and 1 1, except for the frames are 1/24, 1/48 and 1/96 second. As modified by 
Katakura reference, Katakura teaches the deficiencies of Yamaguchi and AAPA in which a 
related LCD device includes the frame frequency 20-40Hz and the frame scanning frequency 60- 
120 Hz (corresponding to the frames are 1/24, 1/48 and 1/96 second, see col. 17, lines 44-47). 

As to claims 9 and 18, Katakura reviews in the related art that his invention relates to a 
display apparatus for use in a monitor, a video camera, a projector, a television, and a car 
navigation system (see col. 1, lines 10-13). 

It would have been obvious to a person of ordinary skill in the art at the time of the 
invention to modify Yamaguchi and AAPA to become the frame frequency 20-40Hz and the 
frame scanning frequency 60-120 Hz (corresponding to the frames are 1/24, 1/48 and 1/96 
second) as conventionally disclosed by Katakura in order to achieve the benefit of providing 
display apparatus capable of a good halftone display while suppressing the flicker (see Katakura, 
col. 2, lines 3-5). 

16. Claims 19 and 20 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Yamaguchi in view of AAPA and further in view of Mikami et al (US 6,825,826) 
hereinafter Mikami. 

As to claim 19, Yamaguchi and AAPA teach all of the limitation of claims 2, 3, 10 and 
1 1 , except wherein the digital video data dividing circuit and the D/A converter circuit are 
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formed on the same substrate. As modified by Mikami reference, Mikami teaches the 
deficiencies of Yamaguchi and AAPA in which a related LCD comprises a D/A circuit 207 
within a data driver circuit 307 including a high-speed data bus 203 and low-speed data bus 102 
divided into block. These circuits are formed by the CMOSTET fabricating process on a 
glass substrate 305 of the display apparatus in figure 3, column 5 and 6. 

As to claim 20, Mikami teaches the divided circuits 203, 102, D/A converter 207, a scan 
driver circuit 210, and a plurality of pixels in a pixel unit 209, which are formed on the common 
substrate, figure 3. 

It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to modify Yamaguchi and AAPA to form the data driver circuit 307 
including a high-speed data bus 203 and low-speed data bus 102 divided into block, and the D/A 
circuit 207 on the common substrate 305 as taught by Mikami. The motivation for doing 
so would result in an advantage of being able not only to reduce power supply current of 
the D/A converting circuits but also to obtain a liquid crystal driving voltage that is stable 
and exhibits a less error even if the wiring resistance is high. The reason for the latter is 
that it is possible to reduce a voltage drop in the power supply wiring (see Mikami, col. 
10, lines 26-31 ). 

Response to Arguments 
1 7. Applicant's arguments filed 1 0/30/2007 have been fully considered but they are not 
persuasive. Applicant argues that Yamaguchi does not teach the feature "supplying a voltage for 
a 0th gradation from the D/A converter circuit to the pixel by second scanning signals of the gate 
driver in a second subframe period ." These are not found to be persuasive. Yamaguchi teaches 
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the alternative embodiment as shown in figs 34 and 35 supplying 0 th grayscale voltage level in a 
second field VF1 of the positive frame, col. 12, lines 32-58. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Nguyen M. Kevin whose telephone number is 571-272-7697. 
The examiner can normally be reached on MON-THU from 9:00-5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Richard Hjerpe can be reached on 571-272-7691 . The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Kevin M. Nguyen 

Examiner 

Art Unit 2629 



